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1.0INTRODUCTION AND DESCRIPTION OF THE WATERSHED

TheAntelope Creekvatershed is 422,923acre vatershed located in Richla@bunty in
southeastern North Dakota (Figure Bntelope Creek is a tributanf the Wild Rice Riveand

lies within theLevel IV Lake Agassiz Plain Ecoregion (48).
Table 1. General Characteristics of the Antelope CreeRWatershed.

Legal Name Antelope Creek
Stream Classification |Class Il
Major Drainage Basin |Red River
8-Digit Hydrologic Unit |09020105
Counties RichlandCounty
Lake Agassiz Plain (Level llI)Glacial Lake Agassiz Bas
Ecoregions (Level 1IV)
Watershed Area(acres)|122,923
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Figure 1. Antelope Creek andWild Rice River Watershed in North Dakota.
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1.1 Clean Water Act Section 303(dl.isting Information

Based on the 2008 Section 303 (d) List of Impaired Waters Needing TINISoH,

2008) the North Dakota Deptment d Healthhas identified a 40.7&ile segmen{ND-
09020105005-S_00)of Antelope Creekin Richland Countyfrom its headvaters
downstream to its confluence with the Wild Rice Riaerfully supporting, but threatened for
recreational usesThe impairment iglue to fecal coliform bacter{@able 3.

Table 2. Antelope CreekSection 303(d)Listing Information for Assessment Unit ID ND
09020105005-S_00(NDDoH, 2008.

Assessment Unit ID

ND-0902010%005-S_00

Waterbody Antelope Creek, in Richland County, from its headwaters
Description downstream to its confluence with the Wild Rice River
Size 40.73miles

Designated Use Recreation

Use Support

Fully Supporting, but Threatened

Impairment

Fecal Coliform Bacteria

TMDL Priority

High
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Antelope Creek TMDL Listed Segment
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Figure 2. Antelope CreekTMDL Listed Segment
1.2 Topography

Approximatelysixty percent of the associatedbwatershesifor theSection 303(d) listed
segmenrd highlighted in this TMDLarewithin theLevel IV Lake AgassizPlain

ecoregion(48a) with the remaining fortgercent located in th®and Deltas and Beach
Ridgesecoregion(48b)Figure3. The Lake Agassiz Plaicoregion48a)is comprised

of thick beds of glacial drift overlain by silt and clay lacustrine deposits from glacial

Lake Agassiz The topography of this ecoregion is extrenfkely with sparse lakes and
pothole wethnds. Tallgrass prairie was the dominant hapitat to European

settlement and has now been replaced with intensive agriculture. Agricultural production
in the southern region consists of corn, soybeans, wheat, and sugaf he&and

Deltas and Bezh Rdges (48b) ecoregion disrupts the flat topography of the Red River
Valley. The beach ridges are parallel lines of sand and gravel that were formed by wave
action of the contrasting shoreline levels of Lake Agassiz. The deltas consist of lenses of
fine coarse sand and are blown into dunes (USGS, 2006).

The dominant soil associati®im the Antelope Creelsubwatershesiarethe Fargo,
Overly-Gardena, HecldHamarArveson EmbdenGlyndon Tiffany, and Galchutfarge
Aberdeen The Fargo association consists of mostly to nearly level topography, except
for steeper elevations along streams and drainageways, with poorly drained, fine textured
soils formed in clayey lacustrine sedimentie OverlyGardena association consists of
nearly level, moderately wetirained;medium textured and moderately fine textured
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soils formed in silty lacustrineediments. The HecldamarArveson association nearly
level to undulating, moderately well drained to very poorly drained, coexseredto
mediumtextured soils formed in sandy and loamy lacustrine sediments. The Embden
GlyndonTiffany association is described as nearly level, to moderately well drained to
poorly drained, moderately coarse textured and medium textured soils formedyn loam
and silty lacustrine sediments; some are shallow over lithe. Galchutf~arge

Aberdeen association again is similar in topographical characteristics as the
aforementioned associations, the soils of this association consist of somewhat poorly
drained ad poorly drained, with medium to moderately fine textured soils formed in
silty and clayey lacustrine sediment, some soils are shallow over a sodic claypan subsoil
(NRCS, 197%.

Legend
Antelope Creek Subwatersheds|

N
Level IV EcoRegions %
§

ECO
48a
48b

Figure 3. Level IV Ecoregionsin the Antelope CreekWatershed

'n’; NORTH DAKOTA
% oeeantment of MEALTH

1.3 Land Use

The dominantdnd usein theAntelope Creekvatershed isow cropagiiculture.

According to the 2006 National Agricultural Statistical Service (NASS) land survey data,
approximately86 percentof the land isactivecropland 5 percentin mid-dersity urban
development9 percent is either wetlangwater, woodsbarren pasture/rangelanar in

the conservation reserve program (CRP)e majority of the crops grown consist
soybeansgorn,spring wheat, alfalfa, sugar beetanflowers and dry bean@=igure 4.

Ani mal feeding operations anAnhteldpeCGrbeky f ar ms
watershedbuttheir number and location are unknown.
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Figure 4. Land Usein the Antelope Creek WatershedNASS, 2006).

1.4 Climate and Precipitation

Richland Countyhas a subhumid climate characterized by warm summers with frequent
hot dgys and occasional cool day8verage temperatures range from 12° F in winter to
60° F insummer. Precipitation occurs primarily during the warm period and is normally
heavy in later spring and early summer. Tatahual precipitation is about #ches

Figures 5 ands showthe annual precipitation araveraggemperature fotwyndmere,

ND located in the watershed amdRichlandCountyfrom 19922008
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Figure 5. Annual Total Precipitation at Wyndmere, North Dakota from 1991-:2008 North

Dakota Agricultural Weather Network (NDAWN).

Yearly Average Air Temperature
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1.5 Available Data

1.5.1 Fecal ColifornBacteriaData

Fecal coliform bacteria samplerecollected abnelocationwithin the TMDL
listedwatershedFigure7). Themonitoring site, station ID 38523®bcated 0.5 mile
northand0.25mile eastof Dwight, ND on Richland County Road 10t is also
located one mile soutfupstreampf theUnited States Geological Survey (USGS)
gaugingstation 05052500 Site 385232vas monitoredveekly,when flow
conditions were preserduring the recreation seaswf 2004 and20062009by the
Richland County Soil Conservation DistridiVhile the state of North Dakota has an
E. coli bacteria standard (see Section 2.0), no Edetdi are available for the TMDL
listed reach.

Table3 provides a summary afionthlyfecal coliform geometric mean
concentrations, the percentage of samples exceeding 400 CFU/100eaictiomonth
and the recreational usessessment monthihe geometric meafecal coliform
bacteria concentration and the percent of samples over 400 CFU/100ml was
calculated for eacimonth (MaySeptemberjising those samples collected during
each month in 2004 and from 202609.

Table 3. Summary of Fecal Coliform Datafor Site 385232Data Collected in
2004 and from 20062009

Percentage of

Geometric Mean Samples Recreational
Month N Concentration Exceeding 400 | Use Assessmen
(CFU/100mL) CFU/100mL
Fully Supporting
0,
May 20 87 10% but Threatened
June 23 267 22% Not Supporting
July 9 246 33% Not Supporting
August 3 NA NA NA
September 3 NA NA NA

According to the data collected in 2004 and 2006 thru 2009 geometric mean and
percent exceeded calculations determined that during the months of June and July
Antelope Creek is not supporting recreational use due to fecal coliform bacteria
impairment. Alhough the months of August and September did not have enough
samples taken to calculate a geometric mean and percent exceeded they did indicate
elevatedconcentrations of fecal coliform bacte(@ppendix A)

1.5.2 Hydraulic Discharge

A discharge recordiere onstructed for thésted segmentbased omistorical
discharge measurements collected byl Sat gaugingstation(05052500) from
20032009 Site 385232is located one mile south die USGS gage station
(05052500
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Figure 7. Fecal Cdiform Bacterla Sample Site and USGSGaugeStatlon (05052500)
onthe TMDL Listed Segmentof Antelope Creek

NDRTH DAKOTA
ATMENT oF HEALTH T

2.0WATER QUALITY STANDARDS

The Clean Water Act requires that Total Maximum Daily Loads (TMDLS) be developed for
waters on a state'sSect®®D 3 (d) | i st . A TMDL is defined as
wasteload allocations for point sources and load allocatiomefepoint sources and natural
backgroundd such that the capacity of the wat
exceedd. The purpose of a TMDL is to identify the pollutant load reductions or other actions

that should be taken so that impaired waters will be able to attain water quality standards.

TMDLs are required to be developed with seasonal variations and musieciaargin of

safety that addresses the uncertainty in the analysis. Separate TMDLs are required to address
each pollutahor cause of impairment, which in this case is fecal coliform bacteria

2.1 Narrative Water Quality Standards

The North Dakota Dgartmentof Health has set narrative water quality standards that

apply to all surface waters in the State. The narrative general water quality standards are
listed below (NDDoH, 2006).
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e All waters of the State shall be free from substaatedbutableto municipal,
industrial, or other discharges or agricultural practices in concentrations or
combinations that are toxic or harmful to humans, animals, plants, or resident
aguatic biota.

¢ No discharge of pollutants, which alone or in combination with cthlestances
shall:

a.Cause a public health hazard or injury to environmental resources;

b. Impair existing or reasonable beneficial uses of the receiving water; or

c. Directly or indirectly cause concentrations of pollutants to exceed
applicablestandards of the receiving waters.

In addition to the narrative standards, the NDDoH has set biological goal for all surface
waters in the state. The goal states fdthe
similar to that of sites or waterbodidetermined by the department to be regional
reference siteso (NDDoH, 200

2.2 Numeric Water Quality Standards

Antelope Creelks a Clasdl| stream. The NDDoH definition of a Clasédtream is
shown below (NDDoH, 2006).

Class lll- The quality ofthe waters in this class shall be suitable for agricultural and
industrial uses. Streams in this class generally have low average flows with prolonged
periods of no flow. During periods of no flow, they are of limited value for recreation

and fish and guatic biota. The quality of these waters must be maintained to protect
secondary contact recreation uses (e.g., wading), fish and aquatic biota, and wildlife uses.

Numeric criteria have been developed for Class Il streams for both fecal coliform
bactera and E. coli (Table 4). Both bacteria standards applies only during the recreation
season of May 1 to September 30.

Table 4. North Dakota Fecal Coliform and E. coli Bacteria Standards for Classll

Streams
Water Quality Standard
Parameter Geometric Mean® Maximum?
Fecal Coliform 200 CFU/100 mL 400 CFU/100 mL
Bacteria
E. coli Bacteria 126 CFU/100 mL 409 CFU/100 mL

1 . . . . .
Expressed as a geometric mean of representative samples collected during any consecutivaday(eriod.

No more than 10 percent of samples collected during any consecutive-88y period shall individually exceed the standard.

3.0 TMDL TARGETS

A TMDL target is the value that is measured to judge the success of the TMDL &ffini
targets must be based date water quality standards, but can also include site specific values
when no numeric criteria are specified in the standard. The following TMDL targ&ttelope
Creekis based on the NDDoH water quality standard for fecal coliform bacteria.
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3.1Antelope CreekTarget Reductions in Fecal Coliform Concentrations
and Applicability to State E. coli bacteria Standard

Antelope Creeks impairedbecause offecal coliform bacteria Antelope Creeks fully
supporting, but threatenefdy recreationalbeneficial uses because of fecal coliform
bacteria counts exceeding the Noflakota water quality standar@he North Dakota
water quality standard for fecal coliform bacteria is a geometric wwarentration of
200 CFU/100 mlduring the recreation season from May 1 to September 30. Thus, the
TMDL target for this report is 200 CFU/100 mL. In addition, no more tBapercent
of samples collected for fecal coliform should exceed 400 CFU/100Wiile the
standard is intended be expressed as the-88y geometric mean, the targebased on
the 200 CFU/100 mL geometric mean standd&tgpressing the target in this way will
ensure the TMDL will result in both components of the standard being met and
recreational uses are tesed.

Currently, the state of North Dakota has both a fecal coliform bacteria standard and an E.
coli bacteria standard. During the current triennial water quality standards review period,
the Department will be eliminating the fecal coliform bacteté@amdard and will only

have the E. coli standard for bacteria. This standards change is recommended by the US
EPA as E. coli is believe to be a better indicator of recreational use risk (i.e., incidence of
gastrointestinal disease). During this transipeniod to an E. coli only bacteria

standard, the fecal coliform bacteria target for this TMDL and the resulting load

allocation is believe to be protective of the E. coli standard as well. This conclusion is
based on the assumption that the ratio ofolt.to fecal coliform in the environment is

equal to or less that the ratio of the E. coli bacteria standard to the fecal coliform bacteria
standard, which is 63% (126:200). If the ratio of E. coli to fecal coliform in the
environment is greater than 63#ten it is unlikely that the current TMDL will result in
attainment of the E. coli standard. The department will assess attainment of the E. coli
standard through additional monitoring con
and beneficial usassessment methodology.

4.0 SIGNIFICANT SOURCES
4.1 Point Source Pollution Sources

Within the Antelope Creek watershed, theramunicipal point sourckcated in
Dwight, ND. This facility ispermitted through the North Dakota Pollutant Disgear
Elimination System (NDPDES) Prograrthe Dwight facilityprovides for total
containment antdas not discharged into Antelope Creilereforeno allocation will be
provided to the city in the WLA.

There aranine permittedanimal feeding operatiorfgFOs) in the TMDL watersheabf
Antelope Creek.The NDDOH has permitteavb large(1,000 + animal units (AUS))
AFOsto operatethree small (BB00 AUs) andfour medium(301-999 AUsS)AFOs All

nine AFOs are zero discharge facilities and are not deemed a significant source of fecal
coliform loadings to Antelope Creek.
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4.2 Nonpoint Source Pollution Sources

The TMDL listed segmerdn Antelope Creeks experiencing fecal coliform bacteria

pollution from nonpoint sources in thevatershed Livestock production is not the

dominant agricultural practice in the watershed lmgeumittedanimal £eding

operations (AFOs) and Ahobby farmso with fe
Antelope Creelare @mmonalongthe TMDL listed segment. The southeast section of

North Dakota typically experiences long duration or intense precipitation during the early
summer months. These storms can cause overland flooding and rising riveit isvels
likelythatthe cl ose proximity of thesafecdAlFOs and A
coliform bacteria tAntelope Creek

This assessment is also supported by the load duration curve analysis (Section 5.3) which
shows all of the exceedences of the fecal colifbatteria standard occurring during

high and moderate flows. Further examination of these data show that these exceedences
all occurred during high and moderate flow events cause by intense spring and summer
rain storms.

Wildlife may also contribute tdhe fecal coliform bacteria found in the water quality
samples, but most likely in a lower concentration. Wildlife are nomadic with fewer
numbers concentrating in a specific area, thus decreasing the probability of their
contribution of fecal matter in sigficant quantities.

Septic system failurmight contribute to the fecal coliforipacteria in the water quality
samples. Failures can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, and choice of sgsteHarmful household chemicals can

also cause failure by killing the bacteria that digest the waste. While the number of
systems that are not functioning properly is unknown, it is estimated that 28 percent of
the systems in North Dakota are failing (USE 2002).

5.0 TECHNICAL ANALYSIS

In TMDL development, the goal is to define the linkage between the water quality target and the
identified source or sources of the pollutant (i.e. fecal coliform bacteria) to determine the load
reduction needed to meie TMDL target. To determine the cause and effect relationship

bet ween the water quality target and the iden
methodology was used.

The loading capacity or total maximum daily load (TMDL) is the amount of a potlge.g.

fecal coliform bacteria) a waterbody can receive and still meet and maintain water quality
standards and beneficial uses. The following technical analysis addresses the fecal coliform
bacteria reductions necessary to achieve the water qualiysstls targdor fecal coliform
bacteriaof 200 CFU/100 mL with a margin of safety.

5.1Mean Daily Stream Flow

In soutreasterrNorth Dakota, rain events are variagknerallyoccurring during the
months of April through August. Rain events can l@agic and heavy or light,
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occurring over a short duration. Precipitation events of large magnitude, occurring at a
faster rate than absorption, contribute to high runoff events. These events are represented
by runoff in the high flow regime. The medidtaw regime is represented by runoff that
contributes to the stream over a longer duration. The low flow regime is characteristic of
drought or precipitation events of small magnitude and do not contribute to runoff.

Flowsused in the load duration curaealysisbased on thenean daily flow record
collected at thé&nited States Geological Siay (USGS)gaugesite (0505250plocated

at Dwight, ND from 2003 through 200%ince the location of the USGfaugesite and
water quality monitoringite (385232)were within a mile distance from one another no
adjustment in flow was made.

5.2 Flow Duration Curve Analysis

The flow duration curve serves as the foundation for the load duration curve used in the
TMDL. Flow duration curve analysis looks at the cumulative frequency of historic flow
data over a specified time period. A flow duration curve relates flow (exgrasseean
daily discharge) to the percent of time those mean daily flow values have been met or
exceeded. Theusedfper cent of (ike.dorationg pravides al umitbrin

scale ranging from 0 to 100 percent, thus accounting for the full rarsgeeaim flows.

Low flows are exceeded most of the time, while flood flows are exceeded infrequently
(USEPA, 2007).

A basic flow duration curve runs from high to low (0 to 100 percent) along-#xésx

with the corresponding flow value on thexyis (Figue 8). Using this approach, flow
duration intervals are expressed as a percentage, with zero corresponding to the highest
flows in the record (i.e., flood conditions) and 100 to the lowest flows in the record (i.e.,
drought). Therefore, aslepicted in Figre8, aflow duration interval ofwenty five (25
percent, agxiated with a stream flow df8 cfs, implies tha5 percent of all observed

mean daily discharge values equal or excexefs.

Once the flow duration curve is developed for the streamfkite duration intervals can

be defined which can be used as a general indicator of hydrologic condition (i.e. wet vs
dry conditions and to what degree). These intervals (or zones) provide additional insight
about conditions and patterassociated witthe impairment (fecatoliform bacteria in

this case) (USEPA, 2007). As depicted in Figgjrtheflow duration curve was divided

into four zones, one representing high flowt® percen}, another fomoist condition

(10-25 percant), one for dry conditior{25-43 percentand one for low flows (4350

percent). Based on the flow duration curve analysis, no flow occb@ngercent of the

time (G0-100percent). These flows intervals were defined by examining the range of
flows for the site for the period oécord and then by looking for natural breaks in the
flow record based on the flow duration curve plot (Figg)reA secondary factor in
determining the flow intervals used in the analysis is the number of fecal coliform
observations available for each flow interval.
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Figure 8. Flow Duration Curve for Antelope Creek Monitoring Station 385232 ocated
One Mile South of the USGS Station 05052500 at Dwight, North Dakota.

5.3 Load Duration Analysis

An important factor irdetermining NPS pollution loads is variability in stream flows and
loads associated with high and low flow. To better correlate the relationship between the
pollutant of concern and hydrology of the 303(d) listed segment, a load duration curve
was developdfor the TMDL listed segmenin the Antelope Creekvatershed. The load
duration curve wasatived using the 200 CFU/100mlta®e water quality standard and

the flows generated as described in Sesttohand 5.2

Observed irstream total fecal coliforrhbacteriadata obtaineffom monitoing site
385232from 2004 and 2006 through 2009 (Appendixw@re converted ta pollutant

load by multiplying total fecal coliform bacteria concentrations byrttean daily flow

and a conversion factor. These loadspdoéed against the percent exceeded of the flow
on the day of sample collectigRigure9). Points plotted above the 200 CFU/100 mL
target curve excedtie water quality targetPoints plotted below the curve are meeting
the water quality target of 200 CFU/100 mL.

Foreachflow interval or zone, a regression relationship was developed between the
samples which occur above the TMDL target (200 CFU/100 mL) curve and the
correspnding percent exceeded flow. The load duration curve for site 38E2B&ing

a regression relationship for each flow interval are provided in Fijufes there were

no fecal coliform bacteria concentrations above the TMDL target in the low floweegim
for this site, a regression relationship and existing load could not be caldolatieid

flow regime

The regression lines for the high, moist condition, and dry conditiars were then used
with the midpoint of the percent exceeded flow for thégnval to calculate the existing

total fecal coliform bacteria load for that flow interval. For example, in the example
provided in Figuré, the regression relationship between observed fecal coliform bacteria
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loading and percent exceeded flow for tightflow (0-10 percent)moist condition, and
dry condition flow intervahre:

Fecal coliform load (expressed as TFU9day) = antilog (Intercept (SlopePercent
Exceeded Flow))

Where the midpoint of thieigh flow interval fromO to 10 percent i5.01percent, the
existing fecal coliform load is:

Fecal coliform load (10CFUdday) = antilog (6.86- (-21.8%0.0501)
= 585,545

Where the midpoint of theoist conditionnterval from10 to 25percent isl7.5percent,
the existing fecatoliform load is:

Fecal coliform load (10CFUdday) = antilog (6.38 +11.8%0.17))
=20,768

Where the midpoint of the dry condition interval fr@® to 43percent is34 percent, the
existing fecal coliform load is:

Fecal coliform load10” CFUdday) = antilog (4.99 +4.60¢0.34)
=2,695

The midpoint for the flow intervals is also used to estimate the TMDL tkraet In the
case of the previous examples, the TMDL tatgetl for the midpoints or 5.01, 17.5, and
34 percent exceeded flow derived from the 200 CHM mL TMDL target curves are
136,83 x 10 CFUs/day, 13,702 10’ CFUs/day and 1,505 x 10CFUs/day,

respectively

5.4 Loading Sources

The load reductionseeded for the Antelope Creek fecal coliform bact€NHDL can
generallybeallotted tononpointsources. Based on the data available, the general focus
of BMPs andoad reductions for the listed waterbashould be on unpermitted animal
feeding oper at i oadjacenatoat icldsk prdximito Antelopas 0
Creek.

Significant sources of total fecal coliform loading were defined aspoart source

pollution originating from livestock. One of the more important concerns regarding non
point sources is variability in stream flows. Variable strélows often cause different

source areas and loading mechanisms to dominate (Cleland, 200Breviously
describedthreeflow regimes (i.e., Highrlow and Moist and Dry Conditiopsvere

selected to represent the hydrology of the listed segment when applicable (Figure 7). The
threeflow regimes were used for site 385232 because samples indicatedeaxeseof

the water quality standard during periods of high and moderate flows.
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Figure 9. Load Duration Curve for Antelope Creek Monitoring Station 385232} ocated
one mile south ofthe USGS Station 05052508t Dwight, ND (The curve reflects flows
collected from 20032009)

By relating runoff characteristics to each floegime one can infer which sources are

most likely to contribute to fecal coliform loading. Animals grazing in the riparian area
contribute fecal coliform bacteria by depositing manure where it has an immediate impact
on water quality. Due to the closeogimity of manure to the stream or by direct

deposition in the stream, riparian gragimpacts water quality at high flow or under

moist and dry condition€rable5). In contrast, intensive grazing of livestock in the

upland and not in the riparian afeas a high potential to impact watgrality at high

flows and under moist conditiomsipact at moderate flows (Tal#. Exclusion of

livestock from the ripariaarea eliminates the potential of direct manure deposit and
therefore is considered to be of high importance at all flows. However, intensive grazing
in the upland creates the potential for manure accumulation and availability for runoff at
high flows anda high potential for total fecal coliform bacteria contamination.
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Table 5. Non-point Sources of Pollution and Their Potential to Pollute at a Given Flow
Regime
Flow Regime
Non-Point Sources . .
High Flow Moist Dry
Conditions Conditions

Riparian AreaGrazing (Livestock) H H H

Animal Feeding Operations H M L

Manure Application to Crop and H M L

Range Land

Intensive Upland Grazing (Livestock H M L

Note: Potential importance of nguoint source area to contribute fecal colifdvacteria loads under a given flow regime
(H: High; M: Medium; L: Low)

6.0 MARGIN OF SAFETY AND SEASONALITY

6.1 Margin of Safety

Section 303(d) of the Clean Water Act and the U.S. Environmental Protection Agency

(EPA) regulations require thatT MDLs shall be established at
and maintain the applicable narrative and numerical water quality standards with seasonal
variations and a margin of safety which takes into account any lack of knowledge
concerning the relationshipe t ween ef fl uent | i mitations an
of safety (MOS) can be either incorporated into conservative assumptions used to

develop the TMDL (implicit) or added to a separate component of the TMDL (explicit).

To account for the uncertdly associated with known sources and the load reductions
necessary to reach the TMDL target of 200 CFU/100 mL, a ten percent explicit margin of
safety was used for this TMDL. The MOS was calculated as ten percent of the TMDL.

In other words ten perceot the TMDL is set aside from the load allocation as a MOS.

The ten percent MOS was derived by taking the difference between the points on the load
duration curve using the 200 CFU/100 mL standard and the curve using the 180 CFU/100
mL.

6.2 Seasonality

Section 303(d)(1)(C) of the Clean Water Act and associated regulations require that a
TMDL be established with seasonal variations. Ahe&elope Creed MDL addresses
seasonality because the flow duration curve was developed@gaags of USGS gauge

data encompassing all 12 months of the year. Additionally, the water quality standard is
seasonally based on the recreation season from May 1 to September 30 and controls will
be designed to redudecal coliform bacteridoads during the seasons coveredhsy

standard.

7.0 TMDL
Table6 provides an outline of the critical elements of Weterbody specific fecal coliform

bacteria TMDL located within the Antelope Creek watershed. A TMDL for waterbody ND
09020105005-S_00 is represented Trable 7. The TMDL provides a summary of average daily
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loads necessary to meet the water quality target (i.e. TMDhg TMDL summary provides an
|l oad,
water quality target (i.elMDL load). This TMDL load includes a load allocation from known
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exi st

ng

dai |l vy
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nonpoint sources and a 10 percent margin of safety. It should be noted that the TMDL loads,

load allocations, and the MOS are estimated based on available data and reasonable assumptions

and are to be used as a guide for implementation. The actual reduction needed to meet the
applicable water quality standards may be higher or lower depending on the results of future

monitoring.

Table 6. TMDL Summary for Antelope Creek

Category Description Explanation

Beneficial Use Impaired | Recreation Contact Recreation (i.e. swimming
fishing)

Pollutant Fecal Coliform Bacteria] See Section 2.1

TMDL Target 200 CFU/100 ml Based on North Dakotavater

quality standards

Significant Sources

Non-point Sources

No contributingPoint Sourcegn

Subwatershed

Margin of Safety (MOS)

Explicit

10%

TMDL = LC = WLA + LA + MOS

where

LC = loading capacity, or the greatest loading a waterbody can receive without
violating water quality standards;

WLA = wasteload allocation, or the portion of the TMDL allocated to existing or future

LA =

point sources;

load allocation, or the portion of the TMDL allocated to existing or future non

point sources;

MOS = margin of safety, or an accountingtbe uncertainty about the relationship
between pollutant loads and receiving water quality. The margin of safety can be

provided implicitly through analytical assumptions or explicitly by reserving a

portion of the loading capacity.

Table 7. FecalColiform Bacteria TMDL (10" CFU/day) for the Antelope CreekWaterbody
ND-09020105005S 00 as represented by Site 385232

Flow Regime
High Flow Moist Dry Low Flow
Conditions Conditions
Existing Load 585,544 20,768 2,695
TMDL 136,833 13,702 1,505 No load reduction
WLA 0 0 0 necessary
LA 123,150 12,332 1,355
MOS 13,683 1,370 150

m
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8.0 ALLOCATION

There are no known poisburces impacting the watershed. Therefoecentire total fecal

coliform load for this TMDL was allocated twn-pointsources in the watershed. The entire
non-pointsource load is allocated as a single load because there is not enough detailed source
data to allocate the load to individual uses (@ugimal feeding, septic systems, riparian

grazing waste managementTo achieve the TMDL targets identified in the repimvill

require the wide spread support and voluntary participation of landowners and residents in

the immediate watershed as well as those living upstream. The TMDLs desctitied in

report are a plan to improve water quality by implementing best management practices

throughnor egul at ory approaches. fiBest management
measures, or practices that are determined to be a reasonable and cost eéacis/®mnma
land ownertomeetnepoi nt source pollution control nee

plan is put forth aarecomnendationfor what needs to be accomplished Amtelope Creek

and associated watersls¢d restore and maintain its recreational uses. Water quality
monitoring should continue, in order to measure BMP effectiveness and determine through
adaptive management if loading allocation recommendations need to be adjusted.

Non-point source pollutin is the sole contributor to elevated total fecal coliform bacteria
levels inAntelope CreekThe fecal coliform samples and load duration curveyaisabf
theimpaired reacldentified the highand moderatéow regimes as the time of fecal
coliform bacteriaexceedences of the 2@¥FU/100 mLtarget. To reduce NPS pollution for
the highand moderatéow regimes, specific BMPs are described in Sent8.1 that will
mitigate the #ects of total fecal colifornbacteridoading to the impaired reach.

Table 8. Management Practices and Flow Remes Affected by Implementationof
BMPs.

Flow Regime and Expected Reduction
Management Practice High Flow- Moderate Low Flow-
70% Flow-80% 74%
Livestock Exclusion From Riparian Are X X X
Water Well and Tanbevelopment X X X
Prescribed Grazing X X X
Waste Management System X X
Vegetative Filter Strip X
Septic System Repair X X

Controlling nonpoint sources is an immense undertaking requiring extensive financial and
technical support. Provided that technical/financial assistance is available to stakeholders,
these BMPs have the potential to significantly reduce total fecabouliibading toAntelope
Creek The following describe in detail those BMPs that will reduce total fecal coliform
bacteria levels ilAntelope Creek

8.1 Livestock Management Recommendations

Livestock management BMPs are designed to promote healthy guelity and riparian
areas through management of livestock and associated grazing land. Fecal matter from
livestock, erosion from poorly managed grazing, land and riparian areas can be a
significant source of fecal coliform bacteria loading to surfaater. Precipitation, plant
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cover, number of animals, and solils are factors that affect the amount of bacteria
delivered to a waterbody because of livestock. These specific BMPs are known to reduce
non-point source pollution from livestock. These BMRslude:

Livestock exclusion from riparian areakhis practice igstablishedo remove livestock
from grazing riparian areas and watering in the stream. Livestock exclusion is
accomplished through fencing. A reduction in stream bank erosion candutezkpy
minimizing or eliminating hoof trampling. A stable stream bank will support vegetation
that will hold banks in place and serve a secondary function as a filter froponan
source runoff. Added vegetation will create aquatic habitat and shiadin
macroinvertebrates and fish. Direct deposit of fecal matter into the stream and stream
banks will be eliminated as a result of livestock exclusion by fencing

Water well and tank developmelencing animals from stream access requires and
alternative water source. Installing water wells and tanks satisfies this need. Installing
water tanks provides a quality water source and keeps animals from wading and
defecating in streams. This will reduce the probability of pathogenic infections to
livestock and the public.

Prescribed grazingrhis practice is useatincrease ground cover and ground stabiility
rotating livestock throughout multiple fields. Grazing with a specified rotatiommzas
overgrazing and resulting erosion. The Naltiesource Conservation Service (NRCS)
recommends grazing systems to improve and maintain water quality and quantity.
Duration, intensity, frequency, and season of grazing can be managed to enhance
vegetation cover and litter, resulting in reduced runofproved infiltration, increased
guantity of soil water for plant growth, and better manure distribution and increased rate
of decomposition, (NRCS, 1998). In a study by Tiedemann et al. (1998), as presented by
USEPA (1993), the effects of four grazisigategies on bacteria levels in thirteen
watersheds in Oregon were studied during the summer of 1R84ults of the study
(Table9) showed that when livestock are managed at a stocking rate of 19 acres per
animal unit month, with water developments &ecing, bacteria levels were reduced
significantly.

Waste management systeWaste management systems can be effective in controlling

up to 90 percent of fecal coliforbacteridoading originating from confied animal

feeding areas (TableDl A wastemanagement system is made up of various

components designed to control ramint source pollution from caentrated animal

feeding operations (CAFOs) and animal feeding operations (AFOs). Diverting clean
water from the feeding area and containing diratex from the feedingrea in a pond

are typical practices of a waste management system. Manure handling and application of
manure is designed to be adaptive to environmental, soil, and plant conditions to
minimize the probability of contamination of sace water.
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Table 9. Bacterial Water Quality Response to Four Grazing Strategies (Tiedemann
et al., 1988).
Geometric Mean
Grazing Strategy Fecal Coliform
Count
Strategy A: Ungrazed 40/L

Strategy B: Grazing without management for livestock

distribution; 20.3 ac/AUM. 150/
Strategy C: Grazing with management for livestock distribution 90/L
fencing and water developments; 19.0 ac/AUM
Strategy D: Intensive grazing management, including practices
attain uniform livestock distribution and improve 950/L

forage production with cultural practices such as
seeding, fertilizing, and forest thinning; 6.9 ac/AUV

8.2 Other Recommendations

Vegetative filter stripVegetated filter strips are used to reduce the amount of sediment,
particulate organics, dissolved contaminants, nutrients, and in the case of this TMDL,
fecal coliform bacteria to streams. The effectiveness of filter strips and other BMPs in
removing feal coliform bacteria is quite successful. Results from a study by
Pennsylvania State University (13)2s presented by USEPA (1993) (Table),

suggest that vegetative filter strips are capable of removing up to 55 percent of fecal
coliform loading torivers and streams (Tahl®). The ability of the filter strip to remove
contaminants is dependent on field slope, filter strip slope, erosion rate, amount and
particulate size distribution of sediment delivered to the filter strip, density and height of
vegetation, and runoff volume associated with erosion producing events (NRCS, 2001).

Table 10 Relative Gross Effectivenedof Confined Livestock Control Measures
Pennsylvania State University, 1992a).

o} Runoff® Total’ ‘_I'otald Sediment F?Ca'
Practice” Category Volume Phosphorus Nitrogen (%) Coliform

(%) (%) (%)
Animal Waste Systefn - 90 80 60 85
Diversion System - 70 45 NA NA
Filter Strip$ - 85 NA 60 55
Terrace System - 85 55 80 NA
ContainmenStructured - 60 65 70 90

NA = Not Available

a Actual effectiveness depends on sifeecific conditions. Values are not cumulative between practice categories.
b Each category includes several specific types of practices.

¢ - = reduction; + = increase; 0 = no change in surface runoff.

d Total phosphorus includes total and dissolved phosphorus; total nitrogen includes-BrgamimoniaN, and nitrateN.
eIncludes methods for decting, storing, and disposirgf runoff and procesgenerated wastewater.

f Specific practices include diversion of uncontaminated water from confinement facilities.

g Includes all practices that reduce conteaminosses using vegetative control measures.

h Includes such practices as waste storage ponds, waste storage structures, waste treatment lagoons.

Septic Systernii Septic systems provide an economically feasible way of disposing of
household wastes where other means of waste treatment are unavailable (e.g., public or
private treatment facilities). The basis for most septic systems involves the treatment and
distribution of household wastes through a series of steps involving theifato
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1. A sewer line connecting the house to a septic tank

2. A septic tank that allows solids to settle out of the effluent

3. Addistribution system that dispenses the effluent to a leach field
4. A leaching system that allows té#luent to enter the soill

Septic system failure occurs when one or more components of the septic system do not
work properly and untreated waste or wastewater leaves the system. Wastes may pond in
the leach field and ultimately run off directly into neastreams or percolate into
groundwater. Untreateskptic system waste is a potential source of nutrients (nitrogen

and phosphorus), organic matter, suspended solids, and fecal coliform bacteria. Land
application of septic system sludge, although w@hjikmay also be a source of

contamination.

Septic system failure can occur for several reasons, although the most common reason is
improper maintenance (e.g. age, inadequate pumping). Other reasons for failure include
improper installation, location, drchoice of system. Harmful household chemicals can
also cause failure by killing the bacteria that digest the waste. While the number of
systems that are not functioning properly is unknown, it is estimated that 28 percent of
the systems in North Dakotae failing (USEPA, 2002).

9.0 PUBLIC PARTICIPATION

To satisfy the public participation requirement of this TMDL, a ttangly of the TMDL for
Antelope Creeland a request for commenasmailed to participating agencies, partners, and to
those who requestia copy. Those included in the mailing of a hard copyeas follows:

RichlandCounty Soil Conservation District
RichlandCounty Water Resource Board

Natural Resorce Conservatioservice Gtate Officg; and
U.S.Environmental Protection AgencRRegion VIII

In addition to mailing copiesf this TMDL for Antelope Creeko interested parties, the TMDL
wasposted on the North Dakota Department of Health, Division of Water Qualitgiecht
http://www.ndhealth.gov./WQ/SW/Z2 TMDL/TMDLs Under PublicComment/B Under Public
Commment.html A 30 day public notice solicitig comment and participatiavas also
published in the following newspapers:

e Fargo Forumand
e TheDaily News(Richland County)

100 MONITORING

As stated previouslyt should be noted that the TMDL loads, load allocations, and the MOS are
estimatedased on available data and reasonable assumptions and are to be used as a guide for
implementation. The actual reduction needed to meet the applicable water quality standards may
be higher or lower depending on the results of future monitoring.

To insue that the best management practices (BMPs) and technical assistance that are
implemented as part of the Section Flr@ielope CreekVatershed Restoration Project are
successful in reducing fecal coliform bacteria loadings to levels prescribed in this Eeell
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as E. coli loadings necessary to meet water quality staneeates, quality monitoring is being
conducted in accordance with an approved Quality Assurance Project Plan)(@&PP
prescribed in the QAPP (NDDoH, P6), weekly monitoring is beingonducted atwo sites for
fecal coliformand E. coli bacterigcGampés were collected for fecal coliform bacteria fritay
2006 through September 2009 and for E. coli bacter20ih0.

11.0TMDL IMPLEMENTATION STRATEGY

In response to th&ntelopeCreek Waershed Assessment and in anticipation of this completed
TMDL, local sponsors successfully applied for and received Section 319 funding for the
AntelopeCreek Watershed Restorati®roject. Beginning iMay 2006, local sponsors have
beenprovidingtechnical assistance and implementing BMPs designed to reduce fecal bacteria
loadings and to help rese the beneficial uses of Antelo@eeek (i.e., recreation). As the
watershed restoration project progresses, water quality data are collected to amzhitack the
effects of BMP implementation as well as to judge overall success of the project in reducing
fecal coliform bacteria loadingé. QAPP (NDDoH, 205) has also been developed as part of

this watershed restoration project that details the hdwenvand where monitoring will be
conducted to gather the data needed to document success in meeting the TMDL implementation
goal(s). As the data are gathered and analyzed, watershed restoration tasks will be adapted, if
necessary, to place BMPs where thely have the greatest benefit to water quality and in

meeting the TMDL goal(s).
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Appendix A
Fecal Coliform Bacteria Data Collected for Site385232
(2004 and 20062009



Collection

STORET | Collection Date | CFU/100 mL | STORET Date CFU/100 mL
385232 01-Jun04 1070 385232 25-Jun07 110
385232 03-Jun04 200| 385232 02-Jul07 160
385232 07-Jun04 140| 385232 06-May-08 20
385232 09-Jun04 110| 385232 14-May-08 40
385232 14-Jun04 270 385232 19-May-08 60
385232 17-Jun04 20| 385232 04-Jun08 150
385232 07-Juk04 210| 385232 10-Jun08 290
385232 13-Jul04 120| 385232 16-Jun08 150
385232 22-Juk04 60| 385232 18-Jun08 270
385232 27-Sep04 260| 385232 23-Jun08 100
385232 01-May-06 110| 385232 25-Jun08 270
385232 03-May-06 500| 385232 01-Jul08 60
385232 08-May-06 300| 385232 12-Aug-08 1600
385232 11-May-06 130| 385232 13-Aug-08 1600
385232 16-May-06 150 385232 14-Oct-08 360
385232 18-May-06 250| 385232 22-Apr-09 10
385232 23-May-06 60| 385232 28-Apr-09 5
385232 30-May-06 30| 385232 05-May-09 10
385232 20-Sep06 70| 385232 12-May-09 30
385232 26-Sep06 70| 385232 19-May-09 110
385232 01-May-07 20| 385232 26-May-09 320
385232 07-May-07 400| 385232 02-Jun09 240
385232 09-May-07 160| 385232 08-Jun09 200
385232 16-May-07 50| 385232 16-Jun09 110
385232 31-May-07 120| 385232 23-Jun09 1600
385232 04-Jun07 200| 385232 01-Jul09 800
385232 06-Jun07 3600| 385232 08-Jul09 110
385232 12-Jun07 320| 385232 15-Jul09 1600
385232 14-Jun07 1600| 385232 20-Jul09 1600
385232 19-Jun07 260| 385232 18-Aug-09 1600
385232 21-Jun07 830




Appendix B
Flow Duration Curve for Site 385232
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Appendix C
Load Duration Curve, Estimated Loads, TMDL Targets,
and Percentage of Reduction Requirefbr Site 385232



385232 Antelope Creek near Dwight, ND

Load (10’ CFUs/Day) Load (10" CFUs/Period)
Median Percentile  Existing TMDL Days Existing TMDL Percent Reduction
High 5.01% 585544.86 136833.32 36.46 21351014.98 4989421.82 76.63%
Moist 17.50% 20768.30 13702.63 54.75 1137064.56  750219.17 34.02%
Dry 34.00% 2695.19 1505.33  65.70 177073.99 98900.32 44.15%
|  Total 157 22665154 5838541 74.24%

Load Duration Curve for Site 385232
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Appendix D
US EPA Region 8 Public Notice Review and Comments



EPA REGION VIII TMDL REVIEW

TMDL Document Info:

Document Name: Fecal Coliform Bacteria TMDL for Antelope Creek in
Richland County, North Dakota

Submitted by: Mike Ell, North Dakota Department of Health

Date Received: June 1, 2010

Review Date: June 22, 2010

Reviewer: Vern Berry, EPA

Rough Draft / Public Notice / | Public Notice

Final?

Notes:

Reviewers Final Recommendation(s) to EPA Administratgad(for final review oniy

[ ] Approve

[ ] Partial Approval

[ ] Disapprove

[] Insufficient Informaion
Approval Notes to Administrator:

This document provides a standard format for EPA Region 8 to provide comments to state TMDL programs
on TMDL documents submitted to EPA for either formal or informal review. All TMDL documents are
evaluated againsthe minimum submission requirements and TMDL elements identified in the following 8
sections:

1. Problem Description
a.... TMDL Document Submittal Letter
b. Identification of the Waterbody, Impairments, and Study Boundaries
c. Water Quality Standards
2. Water Qualiy Target
3. Pollutant Source Analysis
4. TMDL Technical Analysis
a. Data Set Description
b. Waste Load Allocations (WLA)
c. Load Allocations (LA)
d. Margin of Safety (MOS)
e. Seasonality and variations in assimilative capacity
Public Participation
Monitoring Strategy
Restoration Strategy
Daily Loading Expression

©NOo O

Under Section 303(d) of the Clean Water Act, waterbodies that are not attaining one or more water quality
standard (WQS) are considered fdi mpai r etdbea When th
pollutant, a TMDL analysis is required to assess the appropriate maximum allowable pollutant loading rate.

A TMDL document consists of a technical analysis conducted to: (1) assess the maximum pollutant loading

rate that a waterbody is able tssamilate while maintaining water quality standards; and (2) allocate that



assimilative capacity among the known sources of that pollutamtell written TMDL document will
describe a path forward that may be used by those who implement the TMDL reaatiorento attain and
maintain WQS.

Each of the following eight sections describes the factors that EPA Region 8 staff considers when reviewing

TMDL document s. Al so included in each section is
relative tot h a t section, a brief summary of the EPA revi e
suggestionsUs e of the verb Amustd in the minimum submis:
required to be submitted because it relates to eleroétite TMDL required by the CWA and by regulation.

Use of the term fishoul do below denotes information

submitted TMDL is approvable.

This review template is intended to ensure compliance with the @later Act and that the reviewed
documents are technically sound and the conclusions are techdifalhsible.

1. Problem Description

A TMDL document needs to provide a clear explanation of the problem it is intended to address. Included in
that description should be a definitive portrayal of the physical boundaries to which the TMDL applies, as
well as a clear description of the impairments that the TMDL intends to address and the associated
pollutant(s) causing those impairments. While the exégtedf one or more impairment and stressor may be
known, it is important that a comprehensive evaluation of the water quality be conducted prior to
development of the TMDL to ensure that all water quality problems and associated stressors are identified.
Typically, this step is conducted prior to the 303(d) listing of a waterbody through the monitoring and
assessment program. The designated uses and water quality criteria for the waterbody should be examined
against available data to provide an evaluatibthe water quality relative to all applicable water quality
standards. If, as part of this exercise, additional WQS problems are discovered and additional stressor
pollutants are identified, consideration should be given to concurrently evaluatingSfdbthose

additional pollutants. If it is determined that insufficient data is available to make such an evaluation, this
should be noted in the TMDL document.

1.1 TMDL Document Submittal Letter

When a TMDL document is submitted to EPA requesting formiadrnoents or a final review and approval,
the submittal package should include a letter identifying the document being submitted and the purpose of
the submission.

Minimum Submission Requirements.

X A TMDL submittal letter should be included with each TMDL document submitt&P# requesting a formal
review.

XI The sibmittal letter should specify whether the TMDL document is being submitted for initial review and
comments, public review and comments, or final review and approval.

[] Each TMDL documensubmitted to EPA for final review and approval should be accompanied by a submittal letter
that explicitly states that the submittal is a final TMDL submitted under Section 303(d) of the Clean Water Act for
EPA review and approval. This clearly establstige State's/Tribe's intent to submit, and EPA's duty to review, the
TMDL under the statutel'he submittal letter should contain such identifying information as the name and location
of the waterbody and the pollutant(s) of concern, which matches sidelatifying information in the TMDL
document for which a review is being requested.

Recommendation:
X1 Approve [] Partial Approval[] Disapprove[] Insufficient Information



SUMMARY : The public notice draft Antelope Creek fecal coliform TMDL was sulemiito EPA for review
via an email from Mike Ell, NDDoH on June 1, 2010. The email included the draft TMDL document and a
public notice letter inviting comments on the draft TMDL.

COMMENTS: None.
1.2 Identification of the Waterbody, Impairments, and Study Boundaries

The TMDL document should provide an unambiguous description of the waterbody to which the TMDL is
intended to apply and the impairments the TMDL is intended to address. The document should also clearly
delineate the physical boundariddhe waterbody and the geographicalkeexbf the watershed area studied.

Any additional information needed to tie the TMDL document back to a current 303(d) listing should also be
included.

Minimum Submission Requirements:

X The TMDL document should clearly identify the pollutant and waterbody segment(s) for which the TMDL is being
established. If the TMDL document is submitted to fulfill a TMDL development requirement for a wteno
the stateds current EPA approved 303(d) Ilist, the TMD
and associated impairment(s) as they appear on the State's/Tribe's current EPA approved 303(d) list, including a full
waterbody descriptim assessment unit/waterbody ID, and the priority ranking of the waterbody. This information
is necessary to ensure that the administrative record and the national TMDL tracking database properly link the
TMDL document to the 303(d) listed waterbody amghairment(s).

X One or more mapshould be included in the TMDL document showing the general location of the waterbody and,
to the maximum extent practical, any other features neceasdfgr relevant to the understanding of the TMDL
analysis, including but not limited to: watershed boundaries, locations of major pollutant sources, major tributaries
included in the analysis, location of sampling points, location of discharge gaugasségpatterns, and the
location of nearby waterbodies used to provide surrogate information or reference conditions. Gleaciaed
descriptions of all key features and their relationship to the waterbody and water quality data should be provided for
al key and/or relevant features not represented on the map

[0 Ifinformation is available, the waterbody segment to which the TMDL applies should be identifieefigremced
using the Nabnal Hydrography Dataset (NHD)f the boundaries of the TMDL do not correspond to the
Waterbody ID(s) (WBID), Entity_ID information or reach code (RCH_Code) information should be provided. If
NHD data is not available for the waterbody, an alternagéagraphical referencing system that unambiguously
identifies the physical boundaries to which the TMDL applies may be substituted.

Recommendation:
XI Approve [] Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Antelope Creek watershed is a 122,923 acre watershed located in Richland County, in
south eastern North Dakota. The listed segmeAnt#lope Creelgoes from its headwaters downstream to
its confluence with the Wild Rice River (40.73 miles; 0B020105005-S_00). It is part of the larger Red
River basin in the Western Wild Rice sbsin (HUC 09020105). This segment is listed as impaired for
fecal oliform.

The designated uses for this segment of Antelope Creek are based on the Class Il stream classification in the
ND water quality standards (NDCC-35-02.1-09).

COMMENTS: None.



1.3  Water Quality Standards

TMDL documents should provide a complete description of the water quality standards for the waterbodies
addressed, including a listing of the designated uses and an indication of whether the uses are being met, not
being met, or not assessdtfla designéed use was not assessed as part of the TMDL analysis (or not

otherwise recently assessed), the documents should provide a reason for the lack of assessment (e.g.,
sufficient data was not available at this time to assess whether or not this designatas! usiag met).

Water quality criteria (WQC) are established as a component of water quality standard at levels considered
necessary to protect the designated uses assigned to that waterbo@yidéf@y quantifiable targets

and/or qualitative water qlity goals which, if attained and maintained, are intended to ensure that the
designated uses for the waterbody are protected. TMDLSs result in maintaining and attaining water quality
standards by determining the appropriate maximum pollutant loadinip nakeet water quality criteria,

either directly, or through a surrogate measurable target. The TMDL document should include a description
of all applicable water quality criteria for the impaired designated uses and address whether or not the criteria
arebeing attained, not attained, or not evaluated as part of the analysis. If the criteria were not evaluated as
part of the analysis, a reason should be cited ( e.g. insufficient data were available to determine if this water
quality criterion is being atned).

Minimum Submission Requirements:

XI The TMDL must include a description of the applicable State/Tribal water quality standard, including the
designated use(s) of tieaterbody, the applicable numeric or narrative water quality criterion, and the anti
degradation policy. (40 C.F.R. §130.7(c)(1)).

X The purpose of a TMDL analysis is to determine assimilative capacity of the waterbody that corresponds to the
existing water quality standards for that waterbody, and to allocate that assimilative capacity between the
significant sourcesThereforeall TMDL documents must be written to meet théstrg water quality standards
for that waterbody (CWA 8303(d)(1)(C)).

Note: In some circumstances, the load reductions determined to be necessary by the TMDL analysis may prove to
be infeasible and may possibly indicate that the existing water qualitgdatds and/or assessment methodologies

may be erroneous. However, the TMDL must still be determined based on existing water quality standards.
Adjustments to water quality standards and/or assessment methodologies may be evaluated separately, from the
TMDL.

XI The TMDL document should describe the relationship between the pollutant of concern and the water quality
standard the pollutant load is intended to meet. This informistioacessary for EPA to evaluate whether or not
attainment of the prescribed pollutant loadings will result in attainment of the water quality standard in question.

X If a standard includes multiple criteria for the pollutant of concern, the document should demonstrate that the
TMDL value will result in attainment of all related criteria for the pollutant. éx@mple, botlacute and chronic
values (if present in the WQS) should be addressed in the document, including consideration of magnitude,
frequency and duration requirements.

Recommendation:
[0 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : The Antelope Creek segment addressed by this TMDL document is impaired based on fecal
coliform concentrations for secondary contact recreational Usgglope Creek is a Class Il stream. The
guality of the waters in this class shall be suitable for agricultural and industrial uses. Streams in this class
generally have low average flows with prolonged periods of no flow. During periods of no flovay¢hefy

limited value for recreation and fish and aquatic biota. Also, the quality of these waters must be maintained
to protect secondary contact recreation uses (e.g., wading), fish and aquatic biota, and wildlife uses.
Numeric criteria for fecal coldrms in Class Ill streams have been established and are presented in the



excerpted Table 4 shown below. Discussion of additional applicable water quality standards for Antelope
Creek can be found on pages 8 and 9 of the TMDL.

Table 4. North Dakota Fecal Coliform Bacteria Standards for Class Il Streams.

Parameter Standard
Geometric Meart Maximum?
Fecal Coliform Bacteria 200 CFU/100 mL 400 CFU/100 mL

!Expressed as a geometric mean of representative samples collected dudogseaytive 3@ay period
2No more than 10 percent of samples collected during any consecutilay 3@riod shall individually exceed the
standard.

COMMENTS : Although the focus of this TMDL is on fecal coliform (due to the current list status), it is
really an indicator used to determine bacteriological risk to recreational users. As such, the TMDL should
include mention of NDDoH's E. coli standard. Also it would be helpful in include a brief paragraph that
describes NDDoH's plan to switch from RCE. coli WQS and the implications on this and other TMDLSs of
making that switch (i.e., will the load reductions specified by the TMDL be assumed to be protective of the
E. coli standard?, OR will ND collect additional E. coli data to compare to the mss¢snethodology to
determine the future impairment status and need for a TMDL?).

2. Water Quality Targets

TMDL analyses establish numeric targets that are used to determine whether water quality standards are
being achieved. Quantified water quality targets or endpoints should be provided to evaluate each listed
pollutant/water body combination addressedig/TMDL, and should represent achievement of applicable
water quality standards and support of associated beneficial uses. For pollutants with numeric water quality
standards, the numeric criteria are generally used as the water quality target. Famtpallith narrative
standards, the narrative standard should be translated into a measurable value. At a minimum, one target is
required for each pollutant/water body combination. It is generally desirable, however, to include several
targets that repsent achievement of the standard and support of beneficial uses (e.qg., for a sediment
impairment issue it may be appropriate to include a variety of targets representing water column sediment
such as TSS, embeddeness, stream morphologgtope conditiongnd a measure of biota).

Minimum Submission Requirements:

X The TMDL should identify a numeric water quality targef(s)each waterbody pollutant combination. The
TMDL target is a quantitative value used to measure whether or not the applicable watestaradiyd is
attained.

Generally, the pollutant of concern and the numeric water quality target are, respectively, the chemical causing the
impairment and the numeric criteria for that chemical (e.g., chromium) contained in the water quality standard.
Occasionally, the pollutant of concern is different from the parameter that is the subject of the numeric water
quality target (e.g., when the pollutant of concern is phosphorus and the numeric water quality target is expressed
as a numerical dissolved oxygeriterion). In such cases, the TMDL should explain the linkage between the
pollutant(s) of concern, and express the quantitative relationship between the TMDL target and pollutant of
concern. In all cases, TMDL targets must represent the attainmeuatreht water quality standards.

[J When a numeric TMDL target is established to ensure the attainment of a narrative water quality criterion, the
numeric target, the methodology used to determine the numeric target, and théwdrbae pollutant of
concern and the narrative water quality criterion should all be described in the TMDL document. Any additional
information supporting the numeric target and linkage should also be included in the document.



Recommendation:
X1 Approve [] Partial Approval[] Disapproe [] Insufficient Information

SUMMARY : The water quality targets for these TMDLs are based on the numeric water quality standards for
fecal coliformbacteria based on the primary contact recreational beneficial use for Antelope Creek. The
target for the Antelope Creek segment included in the TMDL document is the fecal coliform standard
expressed as the 8ldy geometric mean of 200 CFU/100 mL durihg tecreation season from May 1 to
September 30. While the standard is intended to be expressed aslthyedg@@metric mean, the target was

used to compare to values from single grab samples. This ensures that the reductions necessary to achieve
the taget will be protective of both the acute (single sample value) and chronic (geometric mean of 5
samples) standard.

COMMENTS: None.

3. Pollutant Source Analysis

A TMDL analysis is conducted when a pollutant load is known or suspected to be exceeltinditige

capacity of the waterbody. Logically then, a TMDL analysis should consider all sources of the pollutant of
concern in some manner. The detail provided in the source assessment step drives the rigor of the pollutant
load allocation. In other wds, it is only possible to specifically allocate quantifiable loads or load

reductions to each significant source (or source category) when the relative load contribution from each
source has been estimated. Therefore, the pollutant load from eacltaigrafiurce (or source category)

should be identified and quantified to the maximum practical extent. This may be accomplished using site
specific monitoring data, modeling, or application of other assessment techniques. If insufficient time or
resourcesre available to accomplish this step, a phased/adaptive management approach may be appropriate.
The approach should be clearly defined in the document.

Minimum Submission Requirements:

XI The TMDL should include an identification of all potentially significant point and nonpoint sources of the pollutant
of concern, including the geographical location of the source(s) and the quatiigyiadding, e.g., Ibs/per day.
This information is necessary for EPA to evaluate the WLA, LA and MOS components of the TMDL.

XI The level of detail provided in the source assessmentdbewcommensurate with the nature of the watershed and
the nature of the pollutant being studied. Where it is possible to separate natural background from nonpoint
sources, the TMDL should include a description of both the natural background loade aadghint source
loads.

X Natural background loads should not be assumed to be the difference between the sum of known and quantified
anthropogenic sources and the existmgituloads(e.g. measured in stream) unless it can be demonstrated that all
significant anthropogenic sources of the pollutant of concern have been identified, characterized, and properly
quantified.

X The sampling data relied upon to discover, characterize, and quantify the pollutant sources should be included in
thedocument (e.g. a data appendix) along with a description of how the data werea@malgzaracterize and
guantify the pollutant sources. A discussion of the known deficiencies and/or gaps in the data set and their potential
implications should also be included.

Recommendation:
1 Approve [X Partial Approval[] Disapprove[] Insufficient Information

SUMMARY : TheTMDL document includes the landuse breakdown for the watershed based on the 2006
National Agricultural Statistics Service data. The dominant lanéhube watershed is row crop
agriculture. Approximately 86 percent of the land is active cropland, and 14 percent is development,



wetlands, water, grassland, CRP, pasture, woods, or open gpace.mal f eedi ng operati on
f ar ms 0 pesem in thé Atelope Creek watershed, but their number and location are unknown.

Within the Antelope Creek watershed, there is a municipal point source located in Dwight, ND. This facility
is permitted through the North Dakota Pollutant Discharge Bétion System (NDPDES) Program. The
Dwight facility provides for total containment and has not discharged into Antelope Creek, therefore no
allocation will be provided to the city in the WLA.

There are eight permitted animal feeding operations (AFO&giAntelope Creek watershed. The NDDOH
has permitted two large (1,000 + animal units (AUs)) AFOs to operate. Three s3@0l AJs) and three
medium (301999 AUs) AFOs are currently in the permitting process. All eight AFOs are zero discharge
facilities and are not deemed a significant source of fecal coliform loadings to Antelope Creek.

The TMDL listed segment of Antelope Creek is experiencing fecal coliform bacteria pollution from non

point sources in the watershed. Livestock production is notaiméndnt agricultural practice in the
watershed but unpermitted ani mal feeding operation
animals in proximity to Antelope Creek are common along the TMDL listed segment. The southeast section

of North Dakota tpically experiences long duration or intense precipitation during the early summer months.
These storms can cause overland flooding and rising river levels it is likely that, the close proximity of these
AFOs and fAhobby f ar ms 0 cteri@ato Antelopge Creek.s f e c a l coliform

Wildlife may also contribute to the fecal coliform bacteria found in the water quality samples, but most likely
in a lower concentration. Wildlife is nomadic with fewer numbers concentrating in a specific area, thus
decreasingtte probability of their contribution of fecal matter in significant quantities.

Septic system failure might also contribute to the fecal coliform bacteria in the water quality samples.
Failures can occur for several reasons, although the most common isasproper maintenance (e.g. age,
inadequate pumping). Other reasons for failure include improper installation, location, and choice of system.
Harmful household chemicals can also cause failure by killing the bacteria that digest the wasteheWhile t
number of systems that are not functioning properly is unknown, it is estimated that 28 percent of the
systems in North Dakota are failing.

COMMENTS : It would be helpful to show the locations of the permitted AFOs on a map of the watershed.
This will help to provide some visual information on the potential for them to be a significant source of
loading to Antelope Creek. The NDPDES permits for these facilities should ensure that the runoff from the
animal confinement areas and the manure handlingapiitation areas are well managed.

4. TMDL Technical Analysis

TMDL determinations should be supported by a robust data set and an appropriate level of technical analysis
Thisapplies taall of the components of a TMDL document. It is vitally important that the technical basis for
all conclusions be articulated in a manner that is easily understandable and readily apparent to the reader.

A TMDL analysis determines the maximum pollutant loading rate that may be allowed to a waterbody

without violating water quality standards. The TMDL analysis should demonstrate an understanding of the
relationship between the rate of pollutant loading thie waterbody and the resultant water quality impacts.

This stressor> response relationship between the pollutant and impairment and between the selected targets,
sources, TMDLs, and load allocations needs to be clearly articulated and supporteghpsopnate level of
technical analysisEvery effort should be made to be as detailed as possible, and to base all conclusions on
the best available scientific principles.






